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WHAT IS CLAIMED IS: 



A slide drive device for a press machine, comprising: 
Jide; 

slide includes a top and a bottom dead center position; 
adjusting means for permitting adjustment of a stroke of said slide; 
said adjusting means simultaneously adjusting said top and bottom dead 
center position^ by a s&nm amount; and 

said adji^tjng paeans being located at the same location on said press 
machine. 

2. A sMde/firiveN^evigef according to claim 1, further comprising: 
driving-roeaias for driving of said slide drive device; 

at least a firstVipper link; 

said first upperVink being connected to drive said slide in said cycle; 

said driving meajis transmitting a driving displacement to said first upper 
link to drive said slide in\aid cycle; and 

said means for driving transmitting said adjustment to said slide whereby 
said stroke is adjusted. 

3. A slide drive device, according to claim 2, further comprising: 
dynamically balancing means for permitting dynamic balancing of said 

slide drive device; 

a dynamic balancer operably connected to said slide; 

said dynamically balancing means connected to said dynamic balancer; 

said dynamically balancing means being operably connected to move said 
dynamic balancer opposite said slide in said cycle; 
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said means for driving connected to transmit said driving displacement to 
said dynamically balancing means; and 

said dynamically balancing means moving said dynamic balancer opposite 
said slide in said cycle whereby said dynamic balancer operates to dampen 
5 vibration from said slide. 

4. A slide drive device, according to claim 3, further comprising: 
guiding means for guiding of said slide drive device; 
at least a first horizontal link; 
*jj said first horizontal link operably connecting to said slide; 

10 said guiding means guiding said first horizontal link in said cycle: 

Q said driving means including said guiding means; and 

said guiding means guiding said adjustment and said driving displacement 
to said slide whereby said stroke is adjusted. 
O \[ yU^7lT^> ^ s ^^ e drive device, according to claim 4, further comprising: 

ank shaft; 

t a first connecting rod on said crank shaft; 
said connecting rod receiving a reciprocating motion and transmitting said 
reciprocating motion to said means for driving; 

said conr\ectipfg rod and said means for driving being effective to transmit 
20 said reciprocatingfofiotion to said dynamically balancing means; and 

said guidina means being effective to convert said reciprocating motion 
to a guiding displapfe^e*^ said slide operates in said cycle. 

6. A slide drivee device, according to claim 5, further comprising: 
said at least first \pper link having a first length (a); 
25 at least a first midole link; 

a center fulcrum pin\>n said first middle link; 
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said first upper link operably connecting to said first middle link at said 
center fulcrum pin; 

a firet and second end on said first middle link; 

said fist connecting rod operably coupled to said second end; 

said first middle link having a second length (b) from said first end to said 
center fulcrum pin; 

said first middle link having a third length (c) from said second end to said 
center fulcrum pin; and 

said firstt second, and third lengths having the following relationship: 

Aw|i(b):(c) (V) 

whereby gaifl fii^eefiGeCfing rod transmits said driving displacement to 
said fist upper link ahd said first middle link and driving means reduces a slide 
speed adjacent said bottom dead center position and increases said slide speed 
distal said bottom deaa center position. 

7. A slide drive Vievice for a press machine having a slide, comprising: 

a slide; \ 

said slide having a\top and a bottom dead center position; 

adjusting means foA adjusting a stroke of said slide; 

said adjusting meana simultaneously adjusting said top and bottom dead 
center positions by a same amount; 

said adjusting means oeing located at the same location on said press 
machine; \ 

driving means for permitting driving of said slide drive device; 

at least a first upper link; \ 
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said first upper link being connected to drive said slide in said cycle; 

said driving means transmitting a driving displacement to said slide to 
drive said slide in said cycle; and 

saidVneans for driving transmitting said adjustment to said slide whereby 
said stroke ia adjusted. 

8. A slide driveudevice, according to claim 7, further comprising: 
guidingvmeacn^for guiding of said slide drive device; 

at least mprsf horizontal link; 
a secomi mnear gui^e^^ 

a secQQjeT smder operably slidable in said second linear guide; 

said one horizontal link operably joined to said second slider; 

said second glider receiving said driving displacement from said driving 
means; \ 

said guiding m&ans being effective to guide said adjustment to said slide; 
and \ 

said first horizontal link driving said slide in said cycle whereby said 
stroke is adjusted and saicfttop and bottom dead center positions are adjusted by 
the same amount. 

9. A slide drive device, according to claim 8, further comprising: 
dynamically balancing means permitting dynamic balancing of said slide 

drive device; 

said dynamically balancing means connecting a dynamic balancer to said 

slide; 

said dynamically balancing means connects to operate said dynamic 
balancer opposite said slide; 
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said dynamically balancing means receiving said guiding displacement; 



and 



10 



said dynamically balancing means being effective to operate said dynamic 
balancer opposite said slide whereby said dynamically balancing means and said 
dynamic balancer counter a momentive force of said slide in said cycle and 
pstantially lower vibration in said slide drive device. 

> A slide drive device, according to claim 9, further comprising: 
panic shaft; 

a center of said crank shaft vertically aligned with said second slider; 
at least one of a first and second eccentric part on said crank shaft; 
said first and second eccentric parts diametrically opposed on said crank 



shaft; 



firi 



?nd eccentric parts balanced about a rotation center of 
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said 

said crank shaftj 

at least oj$e cofinbcting rod on said one eccentric part; 
said conjhe^ng rodlSUSrving a reciprocating motion and transmitting said 
reciprocating motidn to said driving means; 

said driving means being effective to transmit said reciprocating motion 
to said dynamically balancing means; and 

guiding means yeing effective to convert said reciprocating motion to a 
guiding displacement, whereby said slide operates in said cycle. 

1 1. A slide drive device, according to claim 10, further comprising: 

a small and a large end on said one connecting rod; 

said large end operably attached to said one eccentric part; 

said small end operably attached to said driving means; and 
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said small end reciprocating linearly to a rotation center of said crank shaft 
whereby said driving displacement is transmitted to said slide. 

A slide drive device, according to claim 11, further comprising: 
at \east a first upper link; 

said first upper link operable about a fixed fulcrum pin; 
said at least one upper link having a first length (a); 
at least a first middle link; 
a center fulcrum pin on said first middle link; 

said firs\ upper link pi votably joined to said one middle link at said center 
fulcrum pin; 

a first andV>econ(2f end on said one middle link: 

said one competing rod operably coupled to said second end; 

said one micttjle/ipk having a secondjength (b) from said first end to said 
center fulcrum pin; 

said one middldlink having a third length (c) from said second end to said 
center fulcrum pin; and 

said first, second, Wid third lengths having the following relationship: 

(a):(b) = (b):fc) (VI) 

whereby said one connecting rod transmits said driving displacement to 
said first upper link and said firsft middle link and said driving means drives said 
slide in said cycle and reduces a slide speed adjacent said bottom dead center 
position and increases said slide speed distal said bottom dead center position. 

13. A slide drive device, according to claim 12, further comprising: 

a guide pin; 
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said guide pin guiding said dynamic balancer opposite said slide; 
a balancer pin; 

said balancer pin operably joined to said dynamic balancer; 



a balancer link; 



said balancer link operably joining said balancer pin to said one 



connecting rod- 
said balancer link receiving said driving displacement and transmitting 

said guiding displacement to said dynamic balancer whereby said dynamic 

balancer operates opposite said slide and substantially eliminates vibration; and 
said dynamic balancing means having a shape adapted to said driving 

means whereby said slide drive device is compact in size. 

14. A slide drive device, according to claim 13, wherein: 

said balancer pin is vertically aligned with said fixed fulcrum pin. 

15. A slide drive device, according to claim 14, further comprising: 
a first linear guide; 

said first linear guide vertically aligned with said fixed fulcrum pin and 
said balancer pin; 

a first slider operably slidable in said first linear guide; 

said first end of said one middle link operably joined to said first slider; 

said one middle link operably transmitting said driving displacement from 
said one connecting link to said first slider; 

at least one of a first and second lower link; 

a first and second side on said one horizontal link; 

said first side operably joined to said second slider; 

said second side operably joined to said one lower link; 



PATENT 

W:\USERS\andrew\wpdata\m2057-83 



26 



M2057-82 



said one lower link operably joining said first slider and said one 
horizontal link; and 

said first slider being effective to convert said driving displacement to a 
linear displacement whereby said one lower link operably drives said one 
horizontal link and said slide in said cycle. 

A slide drive device, for a press machine having a slide, comprising: 
crank shaft; 

at l(past a first eccentric part on said crank shaft; 
a second eccentric part on said crank shaft 

said prst and second eccentric parts operably opposing each other about 
a rotation ceriter of said crank shaft; 

at leasn one of a first and second connecting rod; 
said on<\ cormectkigTc^ operably joined to said one eccentric part; 
said one konn^ctjng rod receiving a driving displacement from said crank 

shafts; 

at least on£\ofy& first and second upper link; 
said one fiprf^r linlcbpsrabie about a fixed fulcrum pin; 
at least one o\ a first and second middle link; 
said one midd\e link having a first and second end; 
said one connecting rod effective to transfer said driving displacement to 
said one middle link at ^aid second end; 

said one tipper li^k operably joined to said one middle link at a center 
fulcrum point between sai\l first and second ends. 

said one middle link\effective to transfer said driving displacement to said 
one upper link; 
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said one middle link and said one upper link operably effective to transfer 
said driving displacement to a slide and drive said slide in a cycle; . 
saidVone connecting rod having a having a length (a) 
said oenter fulcrum point a length (c) from said second end; 
said center fulcrum pont a length (b) from said first end; and 
said lengths (a)j£bl (c), having the following relationship: 



ui 
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(a):(b)=(bV(c) 



(VII) 




whereby saia one connecting link operates horizontally to said crank shaft 
and said one upper link and said one middle link are effective to transfer said 
driving displacement to said slide and drive said slide in said cycle at a low speed 
adjacent said bottom dead center for increased force and a fast speed distal said 
bottom dead center for aispeedier return. 

17. A slifae drive device, according to claim 16, further comprising: 
means for adjusting said slide drive device; 
a top ana a bottom dead center position of said slide; 
said adjlsting means permitting adjustment of a stroke of said slide; 
said adjusting means permitting adjustment of said top and bottom dead 
center position/ at the same time; 

said adjusting means permitting said adjustment of said top and bottom 



dead center pc 
at leas : 
a first 



sitions by the same amount; 
one of a first and second horizontal link; 
and second end on said one horizontal link; 
said o le horizontal link effective to receive said driving displacement at 
said second end; 
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said one horizontal Hi ik effective to receive said adjustment at said first 
end; and 

said one horizontal linl : effective to transfer said driving displacement and 
said adjustment to said slide whereby said slide is adjusted and driven in said 
cycle. , 

18. A slide drive device, according to claim 17, further comprising: 

means for dynamically balancing said slide drive device; 

said dynamic balancing means operably moving a dynamic balancer 
opposite said slide in said cycle; 

a guide pin operably guiding said dynamic balancer during said cycle; 

said guide pin vertically aligned with said fixed fulcrum pin; 

said dynamic balancing means driven by said one connecting rod; and 

said dynamic balancing means being effective to counter a momentive 
force of said slide and said one connecting rod whereby said slide operates in said 
cycle with substantially lower vibration. 



